Synergistic effects on ganglionic herpes simplex virus infections by mutations or drugs that inhibit the viral polymerase and thymidine kinase.
Herpes simplex virus encodes proteins, such as DNA polymerase, that are essential for its replication and proteins, such as thymidine kinase, that are not essential for replication in cell culture, but are important for pathogenesis in animal models. However, certain mutations affecting these proteins exert little or no effect on replication or pathogenesis. We tested the effects of combining two such mutations--one that alters DNA polymerase and one that decreases but does not abolish thymidine kinase activity--on replication in cultured cells and on acute and latent infections in mice. The double mutant replicated similarly to the single mutants and wild-type virus both in cell culture and acutely in the mouse eye. However, it was severely impaired for acute replication in trigeminal ganglia and for reactivatable latent infections. This impairment depended upon the polymerase mutation. Similarly, although Ro 31-5140, a thymidine kinase inhibitor, did not potentiate the antiviral effects of phosphonoacetic acid, a polymerase inhibitor, in cell culture, the two drugs in combination substantially inhibited viral reactivation from latency at concentrations that had little or no effect when used singly. These synergistic effects may have implications for viral functions during pathogenesis and for antiviral chemotherapy.